Alterations in System xc- Expression in the Retina of Type 1 Diabetic Rats and the Role of Nrf2.
Nrf2 (nuclear factor erythroid 2-related factor 2), a transcription factor that controls expression of several proteins that are related to cellular antioxidant capacity, such as the subunit xCT of the system xc-, is dysregulated in diabetes. Recently, it was described that system xc- is decreased in the retina after 3 weeks of diabetes. So, in the present work, the temporal relationship between xCT and Nrf2 in the retina of diabetic animals was investigated. Diabetes was induced in male Wistar rats (200 g) by a single injection of streptozotocin, and retinas were collected after 1, 2, and 6 months of diabetes induction. Expression of xCT, Nrf2 activity, and binding to antioxidant-responsive element (ARE) sequence were evaluated. Glutathione and reactive oxygen species (ROS) levels were also assessed. After 1 month of diabetes, Nrf2 activity, xCT expression, and glutathione levels were reduced whereas ROS were increased. Although glutathione and ROS levels remain unchanged until later stages, Nrf2 activity and xCT expression returned to normal levels after 2 months. However, they were decreased again at 6 months of diabetes. Accordingly, Nrf2 binding to xCT ARE sequence followed the same pattern of Nrf2 activity and xCT expression. These data showed that retinal xCT expression is regulated by Nrf2 in diabetic condition. The results also demonstrated a temporal relationship between Nrf2 and system xc- which could be implicated in the initiation of oxidative stress in retina in diabetes.